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A new particle named a coretron is reported from the deep
understanding of the β decay. This coretron is electrically
and color neutral. This coretron behaves like a stable lighter
neutron, but is a non-baryonic particle. This new particle
might be the possible candidate of the cold dark matter and
the possible origin of the mass, which could take both of the
places of the Higggs boson and the WIMPs.
PACS number(s):23.40.-s,21.10.Dr,24.85.+p,14.20.Dh,
A proton and a neutron are the basic particles to form
the nucleus and the matter. The neutron(n) was discov-
ered in 1932 by Chadwick. The free neutron decays to
the proton in the half-life of 614.8 s. n→p+e−+ν¯ (β−
decay). The free proton is very stable. The masses of
n and p are 939.6 and 938.3 MeV ,respectively, with the
mass diference of 1.3 MeV which can be obtained from
the β− decay of the free neutron. In the nucleus with sev-
eral n’s and p’s, an electron capture process by p occurs.
Therefore a neutron is an excited state of a proton. Then,
there is another process of β+ decay which is observed
only in the nucleus. p→n+e++ν (β+ decay). Because
the mass of a neutron is larger than the mass of a pro-
ton, the question of the mass unbalance in the β+ decay
arises. The energy of the β− decay from a free neutron is
0.782 MeV. But the energy of the β+ decay from a free
proton was not measured yet. The mass of a neutron in
the β− decay should be larger than that of a neutron in
the β+ decay. This question comes from the assumption
that the former and latter neutrons are the same.
This phenomenon has been roughly explained in the
viewpoint of the difference of the binding energies be-
tween protons and neutrons [1] in nucleus. In orther
words, the β+ decay happens when the binding energy
of a proton in the mother nucleus is much weaker than
the binding energy of a neutron in the daughter nucleus.
Let’s assume that the β+ decay energy emitted from the
free proton is similar to the β− decay energy emitted
from the free neutron. Then the difference of the bind-
ing energies of a proton in the mother nucleus and a
neutron in the daughter nucleus should be around 2.6
MeV(=2×(0.782+0.511) MeV) which is the mass differ-
ence between two neutrons of the β− and β+ decay pro-
cesses. The binding energy per a nucleon is around 8
MeV. [1]. If a binding energy of a neutron in the daugh-
ter nucleus is much stronger by 2.6 MeV than that of a
proton in the mother nucleus, the β+ decay can happen
but the electron capture process (EC) cannot. In other
words, one sees that both conditions for the the β+ decay
and EC process from a proton to a neutron cannot be ful-
filled at the same time. Therefore the β+ decay and EC
processes cannot coexist at the same time with the same
Q value in the same nucleus. The β+ decay has been
observed upto the heavy mass isotopes such as 136La [2].
The branching ratios of the electron capture (EC) and
β+ decay are 64 % and 36%, respectively, for the decay
of 136La to 136Ba [2]. The Q values for the electron cap-
ture (EC) and β+ decay for the decay of 136La to 136Ba
[2] are the same to be 2.87(7) MeV. Many cases similar to
the case of 136La [2] have been observed. Therefore, the
concept of the binding energy fails to explain the coexis-
tence of the β+ decay and the electron capture processes
having the same Q values. And the odd-even mass dif-
ferences for neutrons and protons are very similar [1].
The general trend in the observed pairing energies for
protons and neutrons is fitted by the simple expression
∆ ≈12/A1/3. For example, the pairing energy for neu-
trons in 136Ba is almost the same to the pairing energy
for protons in 136La ( see Fig. 2-5 in Ref. [1]). Therefore,
the difference of 2.6 MeV for the proton’s and the neu-
tron’s binding energies for the neighboring isotopes with
∆A=1 is too big to be real in the mass range of over 20.
Therefore, in the present work the new particle named
a coretron (C) is introduced as shown in Fig. 1. In
other words, a neutron produced from the β+ decay is
completely different from a neutron in the β− decay. The
former neutron is called the coretron and the latter called
just the neutron in the present work. The new name of
a coretron comes from a core neutron because this is the
core part of a neutron and a proton as shown in Fig.
1. This coretron is electrically and color neutral. This
coretron behaves like a stable lighter neutron but is a
non-baryonic particle. This is a very new idea.
In the Standard model, three quarks form a baryon
such as n and p. Then the sum of the masses of three
quarks are 0.3(u quark) + 0.3(u quark) + 0.6(d quark) =
1.2 (MeV) for p and 0.3(u quark) + 0.6(d quark) + 0.6(d
quark) = 1.5 (MeV) for n, which are much smaller than
the masses of p and n. But if the mass of the coretron
(C) is properly added, the measured values of the masses
of p and n can be well understood.
In the viewpoint of the coretron, it is well explained
why a free proton is very stable for the β+ decay but
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a proton in the nucleus is not. This question has to be
closely related to many cases that the β− decay from a
neutron in a nucleus is much faster than the β− decay
from a free neutron. In the nucleus, every nucleons exist
in pair by the attractive nuclear force (strong interac-
tion), which can make much weaker the attractive inter-
action between the part consisting of three quarks and
the coretron. One nucleon within a nucleus can experi-
ence the β+ or β− decay in the faster time. So even the
very stable proton can decay in a nucleus to the coretron
in a shorter time. This is the reason why the β+ decay
from a proton has been observed only in the nucleus and
there are many examples for the β− decay from a neuron
in the nucleus with the much shorter half-life than that
from a free neutron.
For the free neutron, the decay comes from the
pair production of udd quark system into e+ and e−.
n=(C+udd)→C+e++e−+ν+ν¯ (possible to be observed),
(C+uud)+e−+
ν¯=p+e−+ν¯(allowd as the β− decay, t1/2=614.8 s), and
(C+u¯u¯d¯)+e++ν=p¯+e++ν(forbidden). The third case is
forbidden because matter and antimatter come from mat-
ter and antimatter, respectively as shown in Fig. 1. For
the free proton, p=(C+uud)=C+e++ν (forbidden as the
β+ decay). It is because detaching e+ or uud from C is
very difficult. For the neutron in the nucleus, the decay
comes from the pair production of udd quark system into
e+ and e− and the nuclear force (strong interaction) of
p’s and n’s. Therefore, the decay of the neutron in the
nucleus can be easier than that of the free neutron. For
the proton in the nucleus, the β+ decay comes from the
nuclear force (strong interaction) of p’s and n’s. This is
why the β+ decay has been observed only from the pro-
ton in the nucleus. The electron capture of the proton in
the nucleus comes from the pair annihilation of e+ and
e− into udd. p+e−=(C+uud)+e−→(C+udd)+ν=n+ν.
In other words, proton and neutron are made by the
gravitational interaction between the coretron and the
cluster of the three quarks. The strong interaction is
active between quarks and weak interaction is active be-
tween the proton, the neutron and the coretron. Also,
the electromagnetic interaction is active between parti-
cles with charges. Therefore, the gravitational force palys
a main role on the matter formation of the basic parti-
cle called the coretron discovered, for the first time, in
the present work. The coretron is the non-barionic par-
ticle with the mass of around 900 MeV and can make a
great contribution to the understanding of our cosmos[3].
This new particle might be the best candidate of the cold
dark matter and the possible origin of the mass[3], which
could take both of the places of the Higggs boson and the
WIMPs..
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FIG. 1. The decay patters of proton, neutron, antiproton,
and antineutron to the coretron. C and C∗ represent a free
coretron and a confined coretron, respectively. u and d are
up and down quarks, respectively. (jk1.ps)
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